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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-4, 7, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Reddy (US 6,175,355). 

Regarding claim 1 , Reddy discloses an active matrix display device (col. 1 , line 
62, reference is directed to "digital display panel", active matrix architecture is well 
known in the art) comprising: a display with a plurality of display pixels (fig. 1 , also col. 
1 , line 63-64); a data input for receiving a data signal (fig. 5b, "display data" is input to 
delay flip-flop 140, see also col. 6, line 48-50); a controller for distributing said data 
signal over said display pixels (fig. 5b, see also col. 7, line 3-8, output values "fre" are 
coupled to display panel) to generate an image on said display with an overall 
brightness value for each display pixel during at least one frame period (col. 1 , line 64- 
67, overall brightness value is called a "grayscale level"), wherein said device is 
adapted to divide said frame period (col. 1, line 67-col. 2, line 1 , frame is divided into 
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sub-frames) for at least one subset of said display pixels (col. 2, line 11-15, display is 
divided into subsets of pixels called "blocks") such that said display pixels of said at 
least one subset have at least a light output at a first non-zero brightness level during a 
first sub-period of said frame period and at a second non-zero brightness level during a 
second sub-period of said frame period (col. 3, line 30-41, pulse width modulation 
scheme using 16 sub-periods is described, see also table 1 and col. 4, line 7-10) the 
time averaged sum of said brightness levels being substantially equal to said overall 
brightness level (col. 1, line 18-28, see also col. 4, line 7-10). 

Regarding claim 2, Reddy discloses an active matrix display device according to 
claim 1, wherein said display is a colour display and said subset is defined by colour (R, 
G, B) (col. 3, line 10-13 and line 19-22, reference can be applied to display panel for 
each of three sub-pixels, see also col. 1 , line 29-32). 

Regarding claim 3, Reddy discloses an active matrix display device according to 
claim 1, wherein said device is adapted to determine one or more particular areas of 
said display and said subset is defined by said areas (fig. 1, see also col. 2, line 15-17, 
blocks can be arranged as four-by-four arrays). 

Regarding claim 4, Reddy discloses an active matrix display device according to 
claim 1, wherein said device is adapted to determine the total time during which said 
display pixels have had a light output (col. 3, line 61-65, also figs. 3 and 4, total time is 
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called a "display frame") and said subset is defined by said total time (col. 4, line 14-20, 
sequences of pixel sub-frames are temporally dispersed via pixel and block dispersion). 

Regarding claim 7, Reddy discloses an active matrix display device according to 
claim 1, wherein said device is adapted to supply a select signal for selecting said 
display pixels of said subset (fig. 5a, see col. 5, line 46-48, pixel counter 108 and line 
counter 110 identify each pixel in a four-by-four array), said select signal comprising at 
least a first select signal triggering said first sub-period and a second select signal 
triggering said second sub-period (fig. 5b, see col. 6, line 61-67, the value 
"frame_modulation" is coupled to a select input of multiplexer 142 to select a greyscale 
value for each sub-frame identified by "sub-frame_cnt"). 

Regarding claim 12, Reddy discloses an electronic device comprising an active 
matrix display device according to claim 1 (col. 1, line 33-34, a digital display system is 
discussed, see also rationale for claim 1 ). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 5, 6, 8, and 1 1 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Reddy in view of Koyama (US 6,828,950). 

Regarding claims 5, 6, and 1 1 , Reddy fails to disclose wherein said first 
brightness level exceeds said second brightness level; wherein said first sub-period has 
a shorter duration than said second sub-period; wherein said device is adapted to 
generate said light output such that said second brightness level has a brightness that is 
30% or less than said first brightness level. 

Koyama teaches wherein said first brightness level exceeds said second 
brightness level (fig. 2, frame period is divided into sub-frames with V1>V2, fig. 4 shows 
that as applied voltage increases, so does current; see also col. 6, line 27-28, 
brightness is proportional to current, so brightness of first sub-frame exceeds brightness 
of second sub-frame); wherein said first sub-period has a shorter duration than said 
second sub-period (col. 13, line 7-12, length of display period of the sub-frame periods 
can be varied); wherein said device is adapted to generate said light output such that 
said second brightness level has a brightness that is 30% or less than said first 
brightness level (col. 13, line 7-12 and line 24-31, by varying length of display periods of 
sub-frames and varying the current [brightness is proportional to current, see col. 12, 
line 43-57], second brightness level can be 30% or less than first brightness level, see 
also fig. 19). 

Both Reddy and Koyama are directed to grayscale schemes utilizing sub-frame 
periods, therefore it would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to combine the pixel modulating techniques of Reddy with 
the driving method and display of Koyama since such a modification provides a display 
device with high image quality (Koyama, col. 31, line 13-14) and does not induce motion 
artifacts into the image (Reddy, col. 1 , line 56-58). 

Regarding claim 8, Reddy fails to disclose wherein said display pixels comprise 
current emissive elements driven by drive elements and said device is adapted to vary a 
voltage for said drive elements such that said at least one subset of current emissive 
elements is driven to at least said first brightness level during said first sub-period and 
said second brightness level during said second sub-period. 

Koyama teaches wherein said display pixels comprise current emissive elements 
(fig. 5, EL element 304, see also col. 3, line 10-12) driven by drive elements (fig. 6, 
source and gate line driving circuits) and said device is adapted to vary a voltage for 
said drive elements (fig. 2, EL driving voltage) such that said at least one subset (base 
reference, see claim 1 ) of current emissive elements is driven to at least said first 
brightness level during said first sub-period and said second brightness level during said 
second sub-period (same rationale as claims 5 and 11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the pixel modulating techniques of Reddy with 
the current emissive display and driving method of Koyama since such a modification 
provides a display with very high light-emitting efficiency (Koyama, col. 1 , line 27-30) 
and does not induce motion artifacts into the image (Reddy, col. 1 , line 56-58). 
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6. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reddy in view of Yamazaki et al. (US 7,145,536). 

Regarding Claims 9 and 1 0, Reddy teaches that said light output of said display 
pixels of said at least one subset yields said first brightness level during said first sub- 
period and said second brightness level during said second sub-period (same rationale 
as claim 1). 

Reddy fails to disclose wherein said display is an active matrix liquid crystal 
display, said device comprising a backlight and being adapted to control said backlight; 
wherein said display is a colour display and said backlight is a LED-backlight or a colour 
sequential backlight. 

Yamazaki teaches wherein said display is an active matrix liquid crystal display 
(abstract), said device comprising a backlight and being adapted to control said 
backlight (inherent in liquid crystal displays); wherein said display is a colour display 
(col. 29, line 27-33) and said backlight is a LED-backlight or a colour sequential 
backlight (col. 29, line 24-25). 

Both Reddy and Yamazaki are directed to grayscale schemes utilizing sub-frame 
periods, therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the pixel modulating techniques of Reddy with 
the active matrix liquid crystal display and driving scheme of Yamazaki since such a 
modification provides a liquid crystal display device with high precision, high resolution, 
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and multi grey scale (Yamazaki, col. 2, line 4-6) and does not induce motion artifacts 
into the image (Reddy, col. 1, line 56-58). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Makino et al. (US 6,570,554) discloses a liquid crystal display which divides each 
frame period into sub-frames utilizing a color sequential backlight. 

Kabuto et al. (US 7,176,876) discloses a display apparatus which divides a select 
period into a plurality of sub-periods and can change the ratio of the length of a sub- 
period to the length of another sub-period or the range of the driving voltage (or 
current). 

Kondo et al. (6,836,266) discloses a drive technique for writing a picture signal 
on an active matrix type display on a block by block basis. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEITH CRAWLEY whose telephone number is 
(571)270-7616. The examiner can normally be reached on M-F, 7:30-5:00 EST, 
alternate Fri. off. 



Application/Control Number: 10/569,173 Page 9 

Art Unit: 4193 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Derris Banks can be reached on (571)272-4419. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/KEITH CRAWLEY/ 
Examiner, Art Unit 4193 



/Derris H Banks/ 

Supervisory Patent Examiner, Art 
Unit 3725 



